This paper analyses the large racial differences in progress through secondary school in South Africa using recently collected longitudinal data. Following the progress of students who were enrolled in Grades 8 and 9 in 2002 
Introduction
More than a decade after the end of apartheid, South Africa continues to experience large racial differences in schooling attainment. While there has been a great deal of progress in access to education and equalization of government expenditures on schools, there continue to be large disparities in the quality of schools attended by students from different racial groups (Fiske and Ladd, 2004 , Yamauchi, 2005 , Van der Berg, 2007 . Primary schooling is almost universal for all racial groups and enrolment rates are high into the teenage years, yet there are large racial differences in the rate at which students progress through school and in the proportion of students that complete secondary school (Anderson et al. 2001 , Lam et al. 2011 .
This paper looks at a critical period in the schooling experience of young people -the years following Grades 8 and 9. In the South African School system, Grade 8 is the first grade of secondary school. We use the Cape Area Panel Study (CAPS), a new panel study of youth collected in Cape Town, to follow 8th and 9th Graders for the next three years. We find large racial differences in the probability that students successfully advance three grades in school between 2002 and 2005 . While 82% of white students advance three grades during this three-year period, only 34% of coloured students and 27% of African students advance three grades.
In this paper, we set out to advance our understanding of this differential performance by race. By combining our CAPS data with a school-level data set as well as a set of community variables from the 2001 census, we are able to look at the influence of a large set of individual, household, school, and community variables in our analysis. These variables include previous school outcomes, performance on a baseline literacy and numeracy evaluation, household level variables such as income and parental schooling, measures of school quality such as studentteacher ratios, and community measures such as neighbourhood unemployment rates. Given that the existing South African literature has been restricted to examining the determinants of educational performance from the perspective of school-level data, the results from our data set are potentially valuable in that they give a new perspective on this issue.
After describing the CAPS data in Section 2, the rest of the paper provides four empirical views on the relative importance of these variables on progress through school. Section 3 begins by presenting some descriptive results that are important in highlighting the starkness of racial differences in most variables. This is important in highlighting differences by race. It is also important in making clear the extent of racial mixing in schools and the potential role of school choice on our empirical work. In Section 4 we pool all racial groups and estimate a series of probit regressions. We start by regressing grade advancement on a set of racial dummy variables. We then add sets of variables to this basic regression model in order to assess how each set changes the magnitude of the race coefficients. These changes are very interesting. However, as shown in descriptive statistics, there is very little overlapping of the distributions by race for many of the covariates that are important in explaining progress through school. This makes the support for pooling tenuous. Therefore, in Section 5 we estimate a series of probit equations separately by race and compare results across equations. We then draw on some recent work by Cameron and Heckman (2001) to conduct post-estimation counterfactual simulations that take African or coloured or white learners with their characteristics and transplant them into the equations of other racial groups.
The legacy of apartheid lingers in Cape Town's schools in the sense that they remain strongly segregated by race. There are two major reasons for this: First,the city remains strongly geographically segregated by race, with large distances often separating learners of one race from schools attended by learners from other races. Second, post-apartheid education policy has given schools considerable latitude to set school fees, with CAPS learners exhibiting considerable variance in the school fees charged by schools. The result is that learners often attend the same schools that were built in their neighbourhoods under the race-based apartheid education system. In Section 6 we add a number of variables capturing these school types and school fees in order to see how they impact progress through school.
Our final approach in Section 7 uses propensity score matching. By secondary school the amount of accumulated disadvantage, including factors which directly affect progress through secondary school, differs by race. Thus, in order to isolate the effect of race on progress through secondary schooling, we compare students with similar 2002 baseline characteristics from different racial groups.
Our empirical work shows that a small set of variables, including baseline test scores, household income, and parental education, can account for the large racial difference in grade advancement. The results suggest that the human capital students bring with them into high school largely determines their chances of completing high school.
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While it is important that African, coloured, and white students experience vastly different levels of resources in the high schools they attend, we find that these differences are less important in explaining high school success than the skills the students bring into high school. Put another way, while there is appropriate concern about the large quality differences in high schools, our results suggest that even if African and white students were to attend identical high schools, there would still be large racial differences in grade advancement. Our matching analysis shows that equalizing characteristics between racial groups at the start of secondary school would eliminate the racial difference in progress through secondary school between coloureds and whites and result in an African advantage in the gap when compared to coloured students.
The Cape Area Panel Study
Our analysis is based on the Cape Area Panel Study (CAPS), a longitudinal study of youth and their families in metropolitan Cape Town. Details about the design of CAPS, a collaborative project of the University of Cape Town and the University of Michigan, are available in Lam et al (2008) .
1 Wave 1 of CAPS, which was collected in 2002, included 4,752 young people aged 14-22, living in 3,304 households. CAPS was designed as a stratified two-stage clustered sample with stratification on the predominant population group living in each sample cluster. Cape Town has three predominant population groupscoloured, African/Black, and white. The distribution of the Cape Town population in the 2001 census was 48% coloured, 32% African, and 19% white, with about 2% classified as Indian or other groups. Given this distribution, CAPS oversampled areas classified as predominantly African and white in order to produce larger samples of African and white respondents than would be present in a simple random sample. Cape Town is the only major city in South Africa to have substantial numbers of white, coloured, and African residents, providing unique opportunities for the study of the changing nature of socio-economic inequality after the abolition of apartheid.
Wave 1 of CAPS contains two major sources of data. First, the survey includes a household questionnaire, in which demographic data on the entire household is collected. Second, the survey includes a detailed young adult questionnaire, which collects data on schooling, employment, and fertility of household members between the ages of 14 and 22. It also includes basic numeracy and literacy skills tests administered to each youth respondent. The results of this test will be used in the analysis below. CAPS youth respondents were interviewed a second time in either 2003 or 2004, and were interviewed a third and fourth time in 2005 and 2006 respectively. Parental schooling information is collected from the household questionnaire when the parent is co-resident, and from the young adult directly when the parent is not co-resident.
The Table 1 shows the sample size in Wave 1 and Waves 3/4 for respondents who were enrolled in Grades 8 and 9 in 2002. As seen, there were just over 1,000 respondents in Grades 8 and 9 in Wave 1, 48% of whom were African. The "weighted percent" column shows that, when we adjust for the oversampling of African respondents, the African group is 32% of those enrolled in Grades 8 and 9. The white sample is considerably smaller, a result of both the intentional sample design and the lower response rate among white households. CAPS response rates were high in African and coloured areas and low in white areas. This is in line with most South African household surveys, Household response rates were 89% in African areas, 83% in coloured areas, and 46% in white areas. Young adult response rates, conditional on participation of the household, were quite high, even in white areas. Given household participation, response rates for young adults were 93% in African areas, 88% in coloured areas, and 86% in white areas (Lam et al, 2008) .
As shown in Table 1 , the overall rate of attrition between Wave 1 and Wave 3 was 9%, with significant differences across population groups. The African attrition rate is 10%, with most of the attrition resulting from migration back to the rural Eastern Cape province that is the main sending region for Africans living in Cape Town. The coloured population has its roots primarily in Cape Town, a factor contributing to its lower 5% attrition rate. The 18% attrition rate for whites includes both migration out of Cape Town (including migration out of South Africa) and a significant number of refusals. The major focus of this paper is the comparison of schooling outcomes for African, coloured, and white youths. These three population groups were subject to very different treatment under apartheid. Many of these apartheid-era differences are likely to continue affecting young people in the post-apartheid period. Whites had advantages in a wide range of areas, including significantly higher expenditures on schooling, privileged access to the labour market, unrestricted residential mobility, and better access to most social services. Africans had the least access to services and the most restrictions on work and migration, with a large gap in expenditures on schooling. The coloured population, which is heavily concentrated in Cape Town, occupied an intermediate status under apartheid, with higher expenditures on schooling, fewer restrictions on residential mobility, and better access to jobs. As mentioned earlier, residential de-segregation has been very slow and new schools are no less racially distinct than schools existing prior to 1994. For example, all new schools attended by African respondents are located in African townships. Our CAPS data gives a fuller descriptive picture of the situation faced by Cape Town's youth after 2000 and we now turn to these data.
Initial empirical evidence
Using the CAPS data from Waves 1, 2, 3 and 4, we can follow the progress through school of young people who were enrolled in school in 2002. Students who were in Grades 8 and 9 in 2002 and who remained in school for the next three years and passed all grades would have reached Grades 11 and 12, respectively, by 2005. Table 2 shows the activities in 2005 of those who were in Grade 8 and Grade 9 in 2002 at the time of the survey, disaggregated by population group. About 82% of whites in this group advanced three grades in three years. The experience of African and coloured youth is very different. Among Africans only 27% advanced three grades in three years and the equivalent percentage for coloured is 34%. Clearly, those that drop out of school do not pass three grades in three years. Thus, dropout rates are important too. The enrolment figures in Table 2 make it clear that white pupils rarely drop out and that African youth are much more likely to stay in school than coloured youth; this in spite of the fact that they have higher rates of grade repetition. In the regressions below we use a number of individual, household, and community characteristics to predict progress through school. We see only a small area of overlap between the test scores of African and white respondents. The distribution of test scores for coloured youth sits between, with considerable overlap with both the white and African distributions. The mean standardized test score is -0.62 for Africans, -0.03 for coloureds, and 1.07 for whites, implying a standard deviation gap between whites and Africans that is close to 2. The right hand panel of Figure 1 shows the proportion of students progressing three grades in three years against their score. It is clear from the graph that the gradient of the line is different across race. Africans, followed by coloured have the flattest curve, indicating that the test score is less predictive of progress through school. The curves intersect at the average score, signifying no differences between races in progression through secondary school. Africans are more likely to progress given scores below the mean, and less likely to progress given scores above the mean. This large difference in the distribution of test scores is important to keep in mind in our regressions below, where we will include the test scores as regressors.
We are also very interested in the impact of household income on grade progression, and will focus in our simulations on the extent to which racial differences in income can explain racial differences in grade progression. We http://aps.journals.ac.za use the log of per capita household income in 2002, the year in which we first observe the students, as reported by an adult respondent in the Wave 1 household questionnaire. Figure 2 plots the kernel densities for the distribution of income for each population group, standardized to the mean income for the combined population in the left hand panel and the probability of advancing three grades in three years in the right hand panel. Once again we see very large differences between population groups. The difference in mean log income between whites and Africans is about 2.6. Exponentiated, this implies that white youth in 2002 were living in homes with over 10 times higher per capita household income than Africans. As was the case with test scores, a striking feature of Figure 2 is the very small range in which the African and white income distributions overlap. The coloured distribution sits between the two distributions, overlapping more with the African distribution than with the white distribution.
Another important variable to consider in explaining progress through school is the extent to which students were already behind in school in 2002. Grade repetition is an important feature of the school experience of both African and coloured youth, and by Grades 8 and 9 there is considerable variation in the age of students. Figure 3 shows the age distribution for 8th and 9th Graders in 2002. Looking at 8th Graders in the top panel, we see that there is probably http://aps.journals.ac.za some truncation due to the fact that our sample begins at age 14. We lose some 13 year-olds who would have been in Grade 8 in 2002, though this will have been a small proportion of all 8th Graders. There are large differences in the age distribution of 8th Graders across population groups. White 8th Graders are concentrated at age 14, with less than 20% at age 15.
By contrast, the modal age of African 8th Graders is 15, with a wide distribution ranging between ages 14 and 21. The differences are even greater among 9th Graders. About 90% of white 9th Graders are age 15 or below, compared to 29% of African 9th Graders and 70% of coloured 9th Graders. Roughly 25% of African 9th Graders are age 18 or older. Table 2 also presents useful background information about school characteristics, school fees and school mobility. The variables for former department indicate that 75% of African youth attend schools that were classified as African schools (Department of Education and Training) under apartheid. About 13% attend formerly coloured (House of Representatives) schools, 3% attend formerly white (House of Assembly) schools, and 9% attend schools that were created since 1994 and hence have no "former department" classification. Note that 87% of coloured students are in formerly coloured schools and 92% of white students are in formerly white schools. The annual school expenditure variable shows the enormous differences in Age distribution of 9th graders Figure 3 http://aps.journals.ac.za school fees. African students paid an average of 324 rands per year (roughly 32 dollars), coloured students paid 730 rands, and white students paid 5,840 rands. Since these fees are often used to hire extra teachers, the differences in fees translate into differences in pupilteacher ratios. This is seen in the next row of Finally, we merged a set of local level statistics (community variables) from the census into the CAPS data. The one variable from this merge that we use in this paper are local unemployment rates for those of the same age and gender. It brings into the model some sense of the opportunity cost of being in school and focusing on progress through school. However, this is a community-level variable and communities with high unemployment rates are not conducive to studying. Thus, a priori, there is some ambiguity about the impact of this variable on progress through school.
Pooled probit regressions of who passes three grades in three years
This section presents results of probit regressions in which our dependent variable is an indicator of progress through school between 2002 and 2005 for our sample of 8 th and 9 th Graders. Our dependent variable is equal to 1 if the respondent advanced at least three years in school by 2005 -8 th Graders reached at least Grade 11 and 9 th Graders reached at least Grade 12. The dependent variable is equal to 0 if there is any other outcome, including dropping out of school before reaching the target grade or being in school in some grade below the target grade in 2005. Graders. For each regression we report the marginal effect evaluated at the sample means with the robust standard error presented below it in brackets. Regression (1) includes a dummy for African and a dummy for coloured, with white as the omitted category. It also controls for the gender of the students by including a female dummy variable. It then includes a dummy variable for Grade 9, which allows the probability of advancement from Grade 9 to Grade 12 to have a different mean than the probability of advancement from Grade 8 to Grade 11. The probit in regression (1) serves as the base case against which the other regressions in Table 3 are compared. The coefficients on African and coloured are both strongly negative and highly significant implying that Africans and coloureds had a very much lower probability of advancing three grades than white respondents between 2002 and 2005. In the rest of the regressions in Table 3 we will see how these popu-lation group differences are affected by controls for individual, household, and school characteristics.
Regression (2) adds controls for two indicators of the respondent's cumulative learning in 2002; the standardized total score of students on the literacy Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1%
http://aps.journals.ac.za and numeracy tests (LNE) and the number of grades failed by 2002. We include the number of grades failed as an indicator of previous poor performance in school, which may also be a reflection of low school quality. The number of grades failed variable has a negative and statistically significant effect on the probability of advancing three years. The coefficient on the standardized LNE score is positive and statistically significant at the 1% level. The magnitude of this coefficient is large, with a one standard deviation increase in the total score increasing the probability of advancing three grades by 24 percentage points. The change in the African and coloured coefficients from (1) to (2) are striking. The marginal effect point estimate on the African dummy variable drops from -0.49 to -0.14 and is now only significant at the 10% level. The marginal effect on the coloured variable declines from -0.48 to -0.25 and remains statistically significant at the 1% level. Both of these point estimates remain negative compared to the white default. However, the coloured coefficient is now more strongly negative than the African coefficient and the difference between these coefficients is statistically significant. Taken literally, the coefficient implies that if we hold constant test scores and the number of grades behind in school, coloured 8 th and 9 th Graders were less likely to advance three grades in school between 2002 and 2005 relative to both white and African learners.
Regression (3) adds to the base case of (1) a set of variables that is related to household resources and family background as well as a local unemployment rate. Father's schooling and mother's schooling are measured in years of completed schooling. In cases in which parental schooling is missing, the mother's schooling and father's schooling variables are coded as zero and the parental schooling missing variable is set to one. Mother's schooling is missing for 9% of the observations in Table 2; father's schooling is missing for 33% of the observations. Log of per capita household income is the same variable shown in Figure 2 and discussed above. As mentioned in the previous section of the paper, the local unemployment rate is derived from census data and reflects the unemployment rate for individuals without matric residing in the same small statistical area as the young adult.
Looking at the coefficients in (3), per capita household income has a statistically significant positive effect on the probability of grade advancement. Mother's schooling and father's schooling have small positive effects that are statistically significant at the 5% and 1% level respectively. The local unemployment rate has a small negative coefficient but it is not statistically significant.
Again, as in (2), the impact of the inclusion of these household and community variables on the race dummies is notable. The coefficient on both the African and coloured dummies remain negative but they are much smaller than in (1) and only the coloured coefficient remains statistically significant at the 5% level. Taken literally, they imply that if African students had the same test scores, parental schooling, household income, and other regression (3) characteristics as white students, there would be no discernable difference between these students in their progress through school between 2002 and 2005.
Regression (4) combines the base case of (1) with the student-level schooling background variables of (2) and the household and community levels variables of (3) in a single estimation. Most of the variables that were included in (2) and (3) variables have very similar coefficients in this combined estimation. Mother's schooling is no longer statistically significant. Again it is the race coefficients that are the most notable. The African coefficient is now positive although insignificant and the coloured coefficient is very small and not statistically significant. Speaking to the African coefficient, at face value this implies that African students with the same test scores, parental schooling, household income, and other regression (2) and (3) characteristics as white students would have a higher probability of progressing three grades in three years between 2002 and 2005. We are reluctant to take this result at face value, since we have seen above that there is very little overlap in the distributions of variables such as test scores and household income, two of the variables with very strong effects in these regressions. The regression is effectively being required to predict African and white school progress across values of the independent variables at which there are very few observations in the data. Therefore we do not want to overstate the interpretation of these coefficients. That said, the regressions do suggest that much of the large white advantage in grade advancement can be explained by the fact that white students had already acquired a great deal more learning than African students by Grade 8 and 9. If we control for this difference, white students do not do better than African students at moving through the higher grades. Potentially this has important policy implications in suggesting that the large differences in secondary school grade progression between population groups cannot be eliminated simply by policies focused on these grades. The cumulative disadvantages that students bring with them into Grades 8 and 9 have powerful impacts on their ability to advance through to the final grades.
Given the weaknesses of the pooled approach, it is fortunate that contemporary empirical approaches allow us to make further progress in teasing out what underlies racial differences in school advancement. With the results from these probits as the backdrop, the next section turns to one of these recent approaches.
Probit regressions by race of who passes three grades in three years
The preceding section explored the association between race and progress through school and the extent to which racial differences in progress could be explained by a small number of individual, household and school level characteristics. This section further investigates the role of racial differences in characteristics and extends the analysis to consider racial differences in behaviours. Following Cameron and Heckman (2001) , we begin by estimating separate regressions for each of our three population groups and testing for equality of coefficients for each pairwise combination of races. We then use the coefficients to estimate the extent to which differences in characteristics (Xs) and differences in behaviours (βs) can explain the large racial differences in progress through school. 
Grade 9 The pooled regressions in Table 3 assume that the responses to the same variables are homogenous across population groups. This assumption is explored in Table 4 where separate regressions for each population group together with tests for the equality of coefficients are presented. The specification corresponds to Regression (4) from Table 3 . Columns 1 to 3 of Table 4 present marginal effects estimated at the sample means for each separate sample. Previous grades failed has a substantially less negative effect on grade advancement for African students than for coloured and white students. At the sample means, having failed one additional grade by 2002 is associated with an 8 percentage point lower probability of advancing three grades for Africans, compared to a 22 percentage point lower probability for coloureds and a 15 percentage point lower probability for whites. The LNE score also has a smaller positive effect for African students. At the sample means a one standard deviation increase in the LNE score is associated with an 11 percentage point increased probability of advancing three grades for Africans, compare to a 24 percentage point increase for coloureds.The impact of log per capita household income is not statistically significantly for Africans, but is strongly positive for coloured and white students. There is a significant positive effect of mother's education for coloured students only.
In Columns 4-6 of Table 4 we test for the equality of coefficients between pairs of racial groups across regressions. As shown in Column 4, we can reject the hypothesis that Africans and coloureds have equal coefficients on Robust standard errors in brackets in columns 1-3, p-value of F tests in parentheses in columns 4-6 * significant at 10%; ** significant at 5%; *** significant at 1%
http://aps.journals.ac.za previous grades failed, the LNE test, and the mother's schooling missing indicator. This indicates that differences in response to the same variables play an important part in explaining differences in progress through school. The small white sample leads to large standard errors on the white coefficients, making it impossible to reject equality of the African and white coefficients on these same variables, in spite of large differences in the point estimates.
In a previous paper (Lam, Ardington, and Leibbrandt 2011), we provide a theoretical explanation for why the effects on grade progression of characteristics such as the LNE score and household income are smaller for Africans than for coloureds and whites. We argue that African schools do a poor job of evaluating actual learning, resulting in a large stochastic component to grade advancement for Africans. This larger stochastic component weakens the relationship between characteristics and grade progression for Africans compared to coloureds and whites. For purposes of this paper we simply note that these coefficients differ by race, and do our counterfactual analysis using both sets of coefficients for any race pair.
Looking at other variables in our probit in Table 4 , we find no significant differences in grade advancement of males and females. This is consistent with other research showing that there is no female disadvantage in schooling outcomes in South Africa, at least through secondary school. Parental schooling has surprisingly weak effects on grade advancement, with only mother's schooling for coloureds significant at the 10% level. This is surprising given the high variance in parental schooling in our sample and the wide range of research that finds strong effects of parental schooling on children's schooling outcomes. For Africans the coefficient on father's education becomes significant at the 10% level when the LNE scores and number of grades failed are omitted. The coefficient on mother's schooling continues to be insignificant. For coloured students we estimate highly significant positive effects of both parent's schooling when the previous performance outcomes are omitted.
The neighbourhood unemployment rate is not significant for any racial group. It is included here as an attempt to capture two possible effects. On the one hand, the opportunity cost of time may affect either effort in school or the probability of dropping out. On the other hand, better employment prospects might stimulate young people to stay in school and work harder in school. These effects may be cancelling out in our data, although it is also possible that our use of census subplaces does not capture the appropriate labour market. While white and coloured youth appear to have much better job opportunities than African youth due to geographical proximity, family networks, and language skills, there may not be sufficient geographical variation in job opportunities within racial groups to identify an effect. Table 4 . Counterfactual simulations explained in text.
http://aps.journals.ac.za Table 5 uses the probits from Table 4 for counterfactuals designed to estimate the extent to which racial differences in characteristics and behaviours explain differences in grade advancement. The approach is very similar to the approach of Cameron and Heckman (2001) , who look at differences in progress through school among blacks, whites, and Hispanics, in the United States. Because the coefficients are often very different between groups, we do the counterfactuals using each racial group as the baseline for any given pairwise comparison. Looking at column 1, we see that the actual gap between African and coloured students in the probability of advancing three grades between 2002 and 2005 is 6.1 percentage points. The first counterfactual assumes that Africans have the same covariates as coloureds (that is, the African coefficients are applied to the coloured sample). This counterfactual predicts a gap of -0.046, implying that Africans would have a 4.6 percentage point higher probability of advancing three grades if they had the characteristics of coloured students, given the coefficients in the African regression. In other words, we more than fully explain (we explain 174%) the gap between African and coloured students when we equalize their characteristics. In Column 2 we combine African characteristics with coloured coefficients, generating a predicted gap of -0.127, implying that African would have a 12.7 percentage point higher probability of advancing three grades if they had coloured characteristics. In other words, we explain 307% of the African-coloured gap when we give the coloured coefficients to the African sample. The reason that the second counterfactual produces a larger gap in favour of Africans is the larger coefficients in the coloured regressions on variables such as the LNE scores and household income. When we assign these large coloured coefficients to the African sample, we get a large decrease in the mean predicted advancement rate, larger than the original coloured advantage.
Explaining gaps in grade advancement
Looking at the African-white comparisons in Column 3 of Table 5 , the actual gap in the probability of advancing three grades between 2002 and 2005 is 56.8 percentage points. In the counterfactual in Column 3, which assigns African coefficients to the white sample, the predicted gap between Africans and whites drops to 20.5 percentage points. We thus explain 64% of the African-white gap when we use the African regression coefficients. Doing the counterfactual in the other direction, assigning white coefficients to Africans, we get a predicted gap of -0.163 percentage points. As was the case with the African-coloured comparison, we more than fully explain the difference in grade advancement between African and white students when we equalize their characteristics.
Recalling Figures 1 and 2 , an important caveat to Table 5 is the lack of overlap in the distribution of test scores and incomes. This is most serious in the African-white comparisons, where there is virtually no overlap in the distributions of these two key variables. This means that the counterfactuals in Table  5 are largely out-of-sample projections when we assign African coefficients to http://aps.journals.ac.za whites or white coefficients to Africans. There is nothing we can do about this lack of common support, since it is simply a manifestation of the enormous racial inequality that continues to exist in South Africa. In the case of the African and coloured comparisons the problem is less severe. The African and coloured distributions of both test scores and household income have considerable overlap. The counterfactual simulations are therefore more of a reweighting of the distribution rather than an out-of-sample projection.
The results in the top rows of Table  5 use all coefficients simultaneously, corresponding to a complete swap of characteristics between any two comparison groups. The lower part of Table  5 calculates predicted values using individual coefficients. Following Cameron and Heckman (2001), we change the value of a given characteristic for each observation in racial group X by the difference between the mean value for group X and the mean value for group Y. For example, to see the impact of giving Africans the LNE scores of coloured students, we raise the LNE score of all African students by the mean coloured LNE score advantage. We keep all other characteristics of Africans unchanged and apply the African regression coefficients to generate predicted probabilities of advancing three grades between 2002 and 2005 for each observation. Looking at column 1, we see that raising African LNE scores to the level of coloured scores and using the African regression coefficients would raise the mean predicted probability of grade advancement for Africans by 6.2 percentage points (slightly more than the total gap of 6.1 percentage points). Column 2 shows that if we use the coloured regressions and lower coloured students to the LNE scores of Africans, their mean probability of advancement would fall by 9.3 percentage points. Column 3 shows that giving Africans the LNE scores of white students would lower the African-white gap by 19.8 percentage points (out of 56.8). Doing the exercise in the opposite direction, lowering the LNE scores of whites and using white regression coefficient, the white probability of advancement would fall by 35.2 percentage points.
Equalizing log per capita household income also has a large impact on the racial gap in grade advancement. The effect is larger when the coloured and white coefficients are used, since those coefficients are larger than the African coefficients. Column 2 shows that giving the African mean income to coloured students, using the coloured regressions, lowers the coloured probability of advancement by 4.4 percentage points, 71% of the Africancoloured gap. Giving African mean income to white students, using the white regressions, lowers their probability of grade advancement by 21 percentage points, 38% of the Africanwhite gap. The last row of Table 5 shows the impact of equalizing both the LNE scores and the number of grades behind in 2002, leaving all other characteristics unchanged. These counterfactuals show the importance of initial schooling achievement in predicting progress through secondary school. These two variables alone explain from 128% to 200% of the African-coloured gap and from 43% to 83% of the African-white gap in grade advancement.
These variables are themselves an indicator of a large number of factors that will have affected previous schooling outcomes, including school quality, household characteristics, and student's ability. While we cannot be sure exactly what caused the large racial gaps in initial test scores and grade attainment, the important point is that students entered secondary school with large pre-existing achievement gaps. Our results suggest that it would be very difficult to equalize the probability of advancing through secondary school without reducing these initial differences.
The impact of school type and school quality
Given persistent racial differences in school quality, it would be interesting to measure the impact of a change in school environment on progress through school. For example, it would be interesting to see whether Africans who attend predominantly white or coloured schools perform better than Africans in predominantly African schools. The empirical reality, however, is that there continues to be only limited racial mixing in schools, and very few learners change schools over the course of the four waves of the panel. This makes it hard to assess the impact of a change in school environment on the progress through school of a learner of a given race, even by using the counterfactual simulations. As was seen in Table 2 , each race group had a separate education system under apartheid and many of the CAPS pupils whose progress we are analysing are still in these silos with strong differences in facilities across these school types. One major difference that does exist across learners is school fees. These are set by school governing bodies based in part on what the families of the pupils in these schools can afford to pay. As a result, school fees are strongly correlated with school type. We see very few learners who are not in these silos and even fewer who make a transition that is observed in the panel. Table 6 assesses the impact of this situation by extending the regressions in Table 4 to include school level variables. The sample sizes are slightly smaller than those in Table 4 as we were not able to match every school named by CAPS respondents to the School Register of Needs, which is our source for school characteristics. There are a small number of schools that existed in 2000 that were not included in the School Register of Needs and some schools were created after 2000. The probit regressions in Columns 1 to 3 include the pupil-teacher ratio of the school that the young adult was enrolled in when they were interviewed in 2002. The logarithm of annual school fees in 2002 is also included in the regressions in Columns 4 and 5. We think of school fees as a proxy for a wide range of school quality variables, since schools with higher fees will be better on many dimensions. We recognize that type of school, pupilteacher ratios, and school fees are all endogenous outcomes of the school choice decision made by students and their families. To the extent that better students choose to be in better schools, the coefficient on measures of school quality will reflect both the true effect of school quality and the correlation of school quality with unobserved ability. 
Constant Observations
Robust standard errors in brackets in columns 1-3, p-value of F tests in parentheses in columns 4-6 * significant at 10%; ** significant at 5%; *** significant at 1%
We do not have plausible instrumental variables to identify the causal impact of school quality, so the coefficients on school characteristics should not be given a causal interpretation. While this is an important caveat to keep in mind for all of the results in Table 6 , we think it is nonetheless interesting to see the extent to which school type and school quality is associated with progress through school, and to see how controlling for these variables affects the estimated impact of other individual and household characteristics. Looking at the coefficient on the learner-educator ratio in column 2, we see that for coloured pupils there is a significant class size effect. Pupils enrolled in schools with higher pupil teacher ratios were less likely to successfully complete three grades between 2002 and 2005. For every additional pupil per teacher the probability of advancing three grades decreases by 2 percentage point. Similarly, column 5 shows that school fees have a significant effect on coloured progression. At the sample means, a one percent increase in school fees increases the probability of advancing three grades by 0.06 percentage points. However, when both these schooling variables are included (results not shown), while the size of the coefficient remains similar they are insignificant.
An important result is that introducing these school-level variables results in small changes in the impact of previous performance outcomes. The significance of the coefficient on the number of previous grades failed is reduced to the 10% level in the African regression, the coefficient on the LNE score remains the same as it was in Table 4 .
Including school level variables has very little effect on the coefficients on the other variables for coloureds. Neither of the school level variables is significant in the white regression.
The fourth and fifth column of Table  6 include dummy variables for former education department. As the classification of schools created after 1994 is not clear, the small number of respondents enrolled in these schools were excluded from the regressions. The omitted category is DET (African) schools. African pupils attending a former House of Assembly (white) school have a significantly higher probability of advancing three grades than Africans in former DET schools. Surprisingly African pupils attending former House of Representatives (coloured) schools fare significantly worse than pupils in former DET schools. One would expect House of Representative schools to be much better equipped than DET schools as they would have received much more funding during the apartheid period. If one compares that characteristics of the African pupils who attend House of Representative schools with those that attend former DET schools they do appear to have better prior educational outcomes with respect to LNE scores and grades failed and come from households of higher socio-economic status. It is plausible that these pupils have a higher probability of failing as they are attending schools with higher standards. If one examines the sample of young adults who have ever been enrolled in Grade 12, Africans enrolled in House of Representative schools are significantly more likely to pass the matriculation exam. This suggests that they may ini-tially be kept back but ultimately benefit from attending House of Representative schools. Only 7 coloured pupils attended former DET schools, so the sample in column 5 excludes these pupils. Coloureds who attend former House of Assembly schools also fare significantly better. Table 7 presents results from counterfactual simulations that are similar to those in Table 5 but include school level variables. The coefficients for the counterfactuals are from the probits of the first three columns of Table 6 . Table 7 shows the percentage of the gap that is explained when we switch coefficients in models that include school level variables and contrasts this with the percentage of the gap explained in models without school level variables. For each pairwise combination of races it is inconclusive whether the inclusion of the school level variables explains more or less of the gap in progress through school. For example, when African coefficients are applied to the coloured sample we explain less of the gap when we include the school level variables and when coloured coefficients are applied to the African sample we explain more of the gap with the school level variables. Even in the counterfactual simulations where the inclusion of school level variables allows us to explain more of the gap, the additional percentage of the gap explained is quite small. This result together with the small effects of pupil teacher ratios and school fees shown in Table 6 suggest that measures of school quality have some effect, but they explain much less of the racial differences in progress through school than variables such as the LNE scores and household income.
7 Explaining gaps in grade advancement using propensity score reweighting
The previous sections have shown that a small set of variables, including baseline test scores, household income, and parental education, can statistically account for the large racial difference in grade advancement. These results suggest that the human capital students bring with them into high school largely determines their chances of completing high school. Put another way, while there is appropriate concern about the large quality differences in high schools, our results suggest that even if African and white students were to attend identical high schools, there would still be large racial differences in grade advancement. In this section we make a final attempt to test this hypothesis using propensity score matching. We assess whether a racial gap in the probability of progressing three grades in three years remains when students are matched on the human capital content they bring to high school in addition to the characteristics of their high school. The matching approach can be thought about in the following way: if race could be randomly assigned to respondents in 2002, what would the effect of race be on grade progression in the next 3 years? The policy question is therefore what the effect on secondary school grade progression would be if the distribution of primary school fees, learner teacher ratios, household incomes parental education levels and primary school performance were equivalent across racial groups. Table 6 . Counterfactual simulations explained in text.
Table 8a
Internal balancing checks Propensity score matching has become popular in the economics literature to control for economic endogeneity and selection or omitted variable bias. In our context, we use the method to address selection at the time students start secondary school since by this time students have accumulated different levels of disadvantage by race most of which affect progress through secondary school. Generating a plausible counterfactual is therefore the main challenge in assessing the effect of race on progress through secondary school. This entails creating a counterfactual group which has very similar characteristics in 2002 to their comparison race, except that they differ by race. As shown in Table 2 and Figures 1 and 2 , apartheid has left large racial differences in attainment by secondary school, household income and parental education levels and school quality. We therefore estimate the probability of being a certain race using these characteristics and use this propensity score to create a counterfactual distribution from the racial comparison group. The propensity score method relies on two important assumptions; the conditional independence assumption (CIA) and the common support assumption. The plausibility of the CIA assumption rests on the data; we require data that can account for selection into being a certain race, which requires that the data be rich enough to account for differential levels of accumulated disadvantage in 2002. Tables 8a  and 8b present tests of the difference in the means of the observable characteristics between Africans and coloureds in the left panel and coloureds and whites in the right panel. The aim of propensity score reweighting is to reweight the distribution of the observable characteristics in the population group of interest to match the distribution in another group. Thus if the reweighted means are not significantly different between the two groups of comparison, the data are balanced and the CIA is achieved. Table 8a presents internal balancing tests; variables used in the construction of the propensity score are compared once the data are reweighted. We see, for example, in the second row of table 8a, that Africans had failed significantly more grades by 2002 than coloureds. However, once the data are reweighted the difference between means is insignificant. By design, the propensity score attempts to minimize the difference between racial groups for the variables included in the propensity score estimation. Thus a more stringent balancing test is applied in Table 8b , external balancing tests. Here we check for balance between racial groups on variables not included in the propensity score estimation. We find that while the difference between the mean levels between racial groups decreases in most cases, many of these differences remain highly significant.
One advantage of the matching method over running regressions is its ability to attend, to an extent, to the common support issue. As noted in previous sections, characteristics between races, especially Africans and whites have limited overlap. In the previous models, counterfactuals for Africans whose characteristics were outside the common support region were derived solely from projections based on the specific functional form of http://aps.journals.ac.za the model. Matching estimators put restrictions on the joint distribution to aid the identification assumption. More specifically, we use a kernel matching estimator which assigns differential weights to comparison observations based on the estimated propensity score thus determining which observations are used, and their importance, in the constructed counterfactual. In other words, the common support assumption requires that the positive support regions for the observable distributions should be identical for different races. While the common support assumption is a benefit of the matching estimator, given the lack of overlap of African and white characteristics for almost all predictive observable characteristics, the method can only be applied for comparisons between African and coloured and coloured and white. Figures 4 and 5 confirm graphically that the assumption of common support is met in both these instances. http://aps.journals.ac.za variables used to calculate the propensity score are included as a set of controls in a probit regression of progressing on an African indicator. Inclusion of these controls switches the sign on the African coefficient -Africans are 17 percent more likely to progress three grades by 2005 than coloureds.
The third column presents the matched estimate, the impact of being African when comparison is made between African and coloureds of similar baseline characteristics. Africans are 15 percent more likely to progress three grades than coloureds.
Shifting to the right hand panel of Table  9 , we see large difference in the unconditional mean of progressing three grades between coloureds and whites. However, we find no significant impact of being coloured versus white on the chance of progressing using the matching estimator. This signifies that the progression gap between coloured and whites is completely explained by the baseline characteristics. This is consistent with our results using regression to control for baseline characteristics.
Conclusions
High levels of grade repetition play a fundamental role in explaining the persistent racial gaps in schooling attainment in South Africa. Using recently collected longitudinal data from the Cape Area Panel Study in Cape Town, we find large racial differences in the probability that 8th and 9th Graders make normal progress through secondary school between 2002 and 2005. While 82% of white students in the 8th Figure 5 http://aps.journals.ac.za and 9th Grade in 2002 had reached Grade 11 or Grade 12, respectively, by 2005, only 27% of African students and 34% of coloured students had made the same progress. Although grade repetition and dropping out of school both contribute to the gap in grade advancement, grade repetition is by far the most important factor, especially for Africans.
The results of our probit regressions indicate that per capita household income and indicators of previous achievement such as test scores and the number of grades behind in 2002 are strong predictors of subsequent progress through school. Estimating counterfactuals using our separate probit regressions for each race, we find that we can entirely explain the racial gaps in grade achievement between 2002 and 2005 by differences in the characteristics of students and their households in 2002. Taken at face value, the results suggest that eliminating the large racial differences in the quality of secondary schools would have limited impact on the racial gap in grade progression. We explore this directly by including a set of school level variables in the probit regressions and in the counterfactual analysis. Individually and as a set, these variables do not have a significant impact on grade advancement. Moreover, their inclusion in the models lowers the impact of student and household characteristics only marginally.
Table 9
Marginal effect of race on the probability of progressing 3 grades in 3 years from Naïve (unconditional) difference in means, probit with controls and kernel propensity score reweighting. Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1%
African students begin secondary school with such large disadvantages in terms of test scores and previous school performance that it is very difficult for them to complete school at the same rate as coloured or white students. When they were given the test scores and previous failure rates of coloured and white students in the simulations, they performed at least as well as these students performed. It seems then that while the demonstrably inferior secondary schools in predominantly African areas can and do perpetuate the poor performance of African students, they are not the primary cause of this poor performance. The root of these schooling problems lies much earlier in the poor quality primary schools and the disadvantages associated with growing up in poor households. The important policy challenge is to give particular attention to these pre-secondary school spheres along with a commitment to improving the quality of the secondary school themselves.
